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(54) FORMATION OF CONDUCTOR LAYER ON POLYIMIDE INSULATION LAYER 

(57)Abstract: 

PURPOSE To improve the adhesion with copper sputtering formed through sputtering process to a polyimide 
resin by sputtering chromium in advance on a polyimide insulation layer to form a chromium layer of 0.01 to 5 
ll m and then by sputtering copper to a thickness of 0.1 to 20 m. 

CONSTITUTION: When a conductor layer consisting of metal copper is formed on a polyimide insulation layer 
through sputtering process, chromium is sputtered in advance on the polyimide insulation layer to form a 
chromium layer of 0.01 to 5// m, and then copper is sputtered to a thickness of 0.1 to 20 if m. That is. after a 
chromium layer is formed through sputtering process on a polyimide insulation layer, copper is sputtered to 
bond a conductor layer consisting of metal copper extremely firmly. 
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Concise statement of relevancy 



Japanese Unexamined Patent Publication No. 1991-164240 
discloses a laminated body prepared, for example, by adding 
0.1 mole (19.2g) of trimellitic anhydride, 0.02 mole (3.5g) 
of 2,4-tolylenediisocyanate (2,4-TDI), and 0.08 mole (21.2g) 
of tolldinediisocyanate (TODI) to 150g of 
N-methyl-2-pyrrolldone (NMP) to prepare a solution, heating 
the solution with stirring to 160 °C over 1 hour, then reacting 
at 160 °C for 5 hours, applying the polyamidelmlde solution 
to the electro-deposited copper foil so as to give a coating 
having a thickness of 30 \ua after being dried, drying the coating 
to the touch at 100 °C for 5 minutes, winding the laminate on 
a steel pipe having a diameter of 20 cm with the resin layer 
side facing outward, and then curing the resin layer at 200 
°C for 3 hours. 
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A partial English translation of Japanese Unexamined Patent 
Publication No. 1991-164240 published on July 16. 1991. 

[CLAIMS] 

(1) A laminated body comprising: 

a film which is mainly composed of a polyimide resin or 
a polyamideimide resin, wherein an amine residue component of 
the following formula (I) forming the iraide or amide bonding 
thereof is contained ±n an amount of at least 60 mol% based 
on the whole amine residue; and 

a metal foil laminated on at least one side of the film: 




wherein, R x and R 2 are each hydrogen or a C1-C4 alkyl group, 
and R x and Rz may be the same. 

( 2 ) The laminated body according to claim 1 , wherein the film 
contains a low molecular weight epoxy resin, the weight ratio 
of the polyimide resin or the polyamideimide resin/the low 
molecular weight epoxy resin being 80/20 to 99/1. 
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[Detailed Description of the Invention] 

<page 218 lower right column line 9 to page 219 upper right 

column line 2> 

In the present invention, other amine residues and 
carboxylic acid residues constituting the polyimide resin or 
the polyamideimide resin are not particularly limited . Examples 
of such material which can be used are listed below in the forms 
of amines, isocyanates, carboxylic acids, anhydrides and acid 
chlorides . 

The amine components include p-phenylenediamine, 
m- phenylenediamine , 4,4'- diaminodiphenylether , 
4,4'- diaminophenylme thane , 4,4'- diaminodiphenylsulf one . 
4,4' -diaminobenzophenone . 2,2' -bis ( 4 -aminophenyl) propane , 
2 , 4- tolylenediisocyanate , 2.6 -tolylenediisocyanate , 
4,4' -diphenylmethanediisocyanate , xylenediisocyanate . 
isophoronediisocyanate , hexamethylenediisocyanate and the 
like. 

The carboxylic acid components include terephthallc acid, 
isophtalic acid, 4 , 4 ' -biphenyldlcarboxylic acid, 
trimellltic acid, trimellitic anhydride, pyromellitic acid, 
pyromellitic anhydride, 

3 , 3 ' , 4 „ 4 9 -benzophenonetetracarboxylic acid, 

3 , 3 ' , 4 , 4 ' -benzophenonetetracarboxylic dianhydride , 

3 , 3 ' , 4 , 4 ' -diphenylsulf onetetracarboxylic dianhydride , 
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3-chloroformylphthalic anhydride, terephthalic dichloride, 
isophthalic dichloride . adipicacid, sebacicacid, maleicacld, 
fumaric acid, dimer acids, stilbene dicarboxylic acid and the 
liJce. 

In order to prepare the polyimide or polyamideimide resin 
used in the present invention from these materials , heretofore 
known methods can be used, and preferred is the decarbonization 
condensation method using an isocyanate as an amine component. 



<page 219 lower left column line 19 to page 220 upper left column 
line 8> 

In the present Invention, other methods for laminating 
the metal foil with the film include, for example, a method 
which comprises applying a solution of the resin in an organic 
solvent to another sheet , drying the coating to amoderate degree , 
and transferring the dried coating to the metal foil. 

In order to remove the solvent from the applied 
solvent -containing resin layer, the resin layer is heated 
usually to 50°C to 250 °C, preferably to 50°C to 200 °C. It 
is also possible that, without removing a solvent completely, 
the laminated body is wound with the resin layer facing outward, 
and then the laminated body as wound is heated to thereby remove 
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the solvent. In this case, an inert gas such as a vacuum or 
nitrogen is preferred as an atmosphere in which the solvent 
is removed. 

In the present invention, the method for laminating the 
metal foil on both sides of the film includes a method which 
comprises applying a solution of a resin forming the film to 
the metal foil, and laminating another metal foil onto the 
resulting resin layer . Such a lamination is preferably carried 
out after the application and prior to the removal of the solvent 
completely. Usually, the lamination is carried out after 
drying it at 50 to 200 °C, preferably at 80 to 150 °C, for a 
few minutes. As the lamination method, methods heretofore 
known can be applied, and a method such as a roller-lamination, 
a press -lamination or the like can be used. The lamination 
can be carried out by heating the laminated body in a wound 
form. 

Also, the solvent remaining in the laminated body can 
be completely removed without generating bubbles in the resin, 
by curing it at a temperature of 100 to 300 °C, preferably 100 
to 200 °C, after the lamination. 



<page 220 upper right column line 13 to lower left column line 
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14> 

Example 1 

0.1 mole (19. 2g) of trlmellitic anhydride, 0.02 mole 
(3.5g) of 2,4-tolylenediisocyanate (2,4-TDI), and 0.08 mole 
(21. 2g) of tolidinediisocyanate (TODI) were added to 150g of 
N-methyl-2-pyrrolidone (NMP) , and the solution was heated with 
stirring to 160 °C over 1 hour, and then reacted at 160 °C for 
5 hours. The logarithmic viscosity of the obtained polymer 
in NMP was 1.81. 

Since 0.08 mole of TODI was used relative to 0.02 mole 
of 2,4-TDI, the amine residue component of the formula (I) in 
the obtained polymer is approximately 80 mole%_ 

The polyamideimide solution was cast- applied to the 
electro-deposited copper foil so as to give a coating having 
a thickness of 30 \xm after being dried. The coating was dried 
to the touch at 100 °C for 5 minutes. The laminate was wound 
on a steel pipe having a diameter of 20 cm with the resin layer 
side facing outward, and then the resin layer was cured at 200 
°C for 3 hours. 

The obtained wiring substrate for a flexible printed 
circuit curled with the resin layer facing inward and had a 
curvature radius of 1.52cm so that the curling did not affect 
practical use. 
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<page 220 lower right ooluain line 4 to page 221 upper left column 
line 5> 

Example 2 

0.1 mole of diphenyltetracarboxylic anhydride and 0.1 
mole of O- tolidine were added to 180g of NMP to prepare an aromatic 
polyamic acid solution. The logarithmic viscosity of the 
solution was 1-75- 

The resin solution were cast-applied on the 
electro -deposited copper foil so as to give a coating having 
a thickness of 30 fira after being dried, and the coating was 
dried to the touch at 100 °C for 5 minutes, and the laminate 
was wound on a steel pipe having a diameter of 20 cm with the 
resin layer facing outward, and the resin layer was cured at 
250 °C for 1 hour and then at 350 °C for 10 minutes. 

In the obtained wiring substrate for a flexible printed 
circuit, no curling occurred - 

Example 3 

The same resin solution as prepared in Example 1 was 
prepared, and the resin solution was cast -applied to the 
electro -deposited copper foil having a thickness of 35 (im so 
as to give a coating having a thickness of 15 pm after being 
dried . The coat ing was dried to the touch at 100 °C for 5 minutes . 
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The thus obtained two copper substrates were superposed in such 
a manner that both of the resin sides were brought into contact 
with each other, and the resulting laminate was wound on a steel 
pipe having a diameter of 20 cm. and then the resin layer was 
cured at 200 °C for 2 hours . In the obtained laminate substrate , 
the resin sides cohered completely, and no occurrence of bubbles 
etc. after etching was observed. 
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